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Technical Report

The following materials were received from MSFC on June 27, for analysis:

Viton 747 sample 1-10
Viton 747-1 sample psi#1l
Viton sample 111L
Silicon Rubber STS 41 sample S-383(A)

Additional samples were delivered on July 2:

A total of ten (10) samples were analyzed. All samples were returned with this report.

1
2
3
4
5.
6
7
8
9

10.

vitonlu
vitonlx

viton2u
viton2x

viton3u
viton3x

si383a
si383r
halarr

rtvS11r

Silicon Rubber baked out sample S-383(2)
Halar fresh cut surface
RTV511 fresh cut surface

viton 747 sample 1-10 unexposed (back) side
viton 747 sample 1-10 exposed (front) side

viton 747-1 sample psi#111 unexposed (back) side
viton 747-1 sample psi#111 exposed (front) side

viton sample 111L unexposed (back) side
viton sample 111L exposed (front) side

silicon rubber sts 41 sample s-383(a)
silicon rubber baked out reference
halar reference sample

rtv511 reference sample

July 8, 1991

This report contains the results with the samples labelled as described above. Each analysis is
divided by a blue colored separation sheet. For the viton samples (1-6), the first page contains a

summary table of elemental concentrations (atomic percent) on all six samples. The next pages

present the quantitative chemical analysis in atomic percent for each particular sample. These pages

for each sample show the XPS scans in the order of survey over a wide energy range, utility on a

narrow energy range, and high resolution on each of the major components. The high resolution
scans show the area used for quantitative determination of atomic concentrations.
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.on Gun:0OFF X-ray:OFF Mg Technique:ESCA

0.6mPa 7/1/91 17:28

_ Atomic Concentration (%) Summary Table Screen 1 of 1
Page 1 of 1

. Angle/ | Ols Si2p Cu2p3 Co2p3 K2p
71 File Name Cycle] Fls Cls Ca2p Mg2s Mo3d
vitonlx 3 [29.81 23.17 36.41 10.61 - - - - - -
-;iton2x_3 |46.24 10.64 23.39 - 6.96 1.60 9.92 1.24 - -
~iton3x 3 [28.21 34.43 21.47 - 2.86 0.60 8.52 - 3.90 -
_ritonlu_3 i |54.68 26.44 10.98 7.91 - - - - - -
_iton2u_4 |57.08 12.63 24.72 4.22 - - - - - 1.35
riton3u_ 3 [19.57 23.85 42.68 13.54 - - - - - 0.37
~ Print Delete Clear AC Exit
- 3ummary Entry Summary
-~






.on Gun:OFF X-ray: ON Mg " Acq complete Technique:ESCA
0.6mPa e 7/1/91 14:47
— Atomic Concentration

1 Peak Measurement Use Height Area Element Name
2 Included Regions 1 2 3 4 -
. Atomic Concentration Table
Tile: vitonlu 3 o
- ‘omment: viton 747 sample 1-10 unexposed area
.-nput Lens: Large Area Omni Focus 7
, Element|Concentration(%) |Sens. Factor
= Fls| 54.68 [ 1.000
7 Ols| 26.44 | 0.711
) Cls| 10.98 | 0.296
- si2p| 7.91 | 0.339
W
e AC Omit Exit
Table All
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Ion Gun:OFF X-ray:OFF Mg

Technique:ESCA

0.6mPa

6/30/91 15:23
Atomic Concentration

1 Peak Measurement Use Height Area Element Name

2 Included Regions 1 2 3 4

_File:

. Comment:

_Input Lens:

(N

("

(-

AC
Table

Atomic Concentration Table

vitonlx 3

viton 747 sample 1-10 exposed area
Large Area Omni Focus

Element[Concentration(%)|Sens. Factor

Fls| 29.81 | 1.000
Ols| 23.17 | 0.711
Cls| 36.41 ; 0.296
Siz2p| 10.61 | 0.339
omit Exit
aAll
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_0 Gun:0FF X-ray:0FF Mg

Technique:ESCA

0.6mPa

Atomic Concentration

2 Included Regions 1 2 3 4 5

1 Peak Measurement Use Height Area
Atomic Concentration Table
viton2u_4 .
viton 747 sample psil unexposed area
Large Area Omni Focus
Element|Concentration(%) |Sens. Factor
Fls| 57.08 | 1.000
Ols| 12.63 | 0.711
Cls| 24.72 I 0.296
Si2p| 4,22 | 0.339
K2p| 1.35 | 1.466

omit
All

7/1/91 16:01

Element Name

Exit



oo [ =]

N E >-E
S BRI T S B = R |

i Fls Viton2u_l [

A [ AES
0 AES FAES T

i 0 1s ]
H C s others i
] ) i
| I i I | { | | | { | I ! | I | 1 f _ I~
108,60 906,06 00G.,0 06,0 600,06 500.0 400.0 300.0 200,80 108,90 8.9
BINDING EMERGY, ell




NCE >~E
R Lo A 1 O ~Jd 0O W

] ] | ] | | ] | ] ] | ] | ] | | |
i C 1s Uiton2u.2
i
i K 2ps
ifl gi 25
i Si 2p
T W
” i sﬁft%i»i%.}_é_fig fi___t{.._t ri’.{%f&r;_f
| | | | | | | | | | I | | | | ]
300,06 276,80 248,80 218,86 186.8 158.8 128,8 98.8  6A.4

BINDING EHERGY, el




—
=

NMCE >-E
o R A N = D - T R = = I

] ] ]

\dendu. 3

|
696,80 635.0 694.0 633.9

I |

| |
692.8  631.0
BINDING ENERGY, el

}ﬂrﬁr43{512j€2;3

T T T T T 1
630.8 689,80 688.0 687.0

686,



| o
=D

NCE >~E
L3 s O~ 0O WD

g%?é%_???z%z

%

I

Vitendu_3

J%i

m#m.@

mAM ]

m&g B

mwm ]

mwm ]

uuu !

uum ]

BINDING ENERGY, el

Wi v

!
2358

I
234.0

[ ]

333.0

4;‘_:.
232, 8

)



NCE >~E

m — _n_:_ — — _<M€pum
m h |
m flaft i
Iy / .”..
m g%g%é%éﬁﬂr :
e . ,?.iim

BINDING ENERGY, el

T T T T T T T T T T T T
23,0 2900 2926 291.8 2900 289.0  28B.0 287.0  286.0

!

—
283,80 284,0



N<E >-E

] ] | ] i | ] | ] | ] | ] |
- . ,<,.T$u:\.w |
i S %AY _ i
: | ...
%g?%gg g%é W
:N B _: B :m @ Sm B Em B Eu B Em”.@ Em__.a EA_.@ Sw_.@ 182,19
BINDING ENERGY, eV
bl L

)



NCE >~E
Lpae | [ P | -, n [= o -~ [o'w ] [d =
1

i
i

| ! [ I | I I | | | ! ! | |
ug.@ Nww @ mmw @ 2.6 29,0 2950 2940 2930 2928 2910 290,19
BINDING EMERGY, el

o~
S ———
]

B o B iR ., | _.;_ R A . N



—




(e

File: wv.tom Ax- 3

Comment:  Vifom Y7 -/ sw-«,ole QSi» * QK?OSQJNEO\

et | VA

Ol A%

Cls 23.39

Ca&? Gtgg 7
u /QO

C aeg

MS 25 A 7.9
Coo???) ,'RV



—
=

MHCE >~E
L N = I - L T Y- = B J'e

| L AES Uiton2s1 [
1\ Ca AES F g .
4 W A;MQNN _
i Hh _
1% e hers | F s -
4 e . -
- t) "
- el | .
- Y -
g 01s Ca 2ps -
7 Ca 25 "
. C 15 -
- e others |
T T | 1 _ _ T T _ T T _ — _ _ _ T -
1AA0,6 968,8 8@@,@ 700,86  6PO,0  O6G,8  4P0.B 366,06  208.0  1@8.0 8.0

BINDING ENERGY, el




NCE >~E

Viton2x.2

- g 25

-

] rLf Cudp Mg 2p

m 554%2233513%;{%%%5? ._.}.. >>Q ;

] { | | | | { | | s}
300.8 2780  248.8 210,80  188.8  150.0 120,86 96.0 mg.m ug.@ m.@
BINDING ENERGY, el
) ' B 3 Y S AR VI

-
ih .m



F!u

NMNCCE >~-E

...|. ﬂ _M - /\..*gva IW N
- | -
i ,‘3__, 4_% ;}? -
T Pl o |
| ] | | | | | | | i)
636,80 695,80 694.0 69,0 692,80 691,80 49,0 689.8 mmm B mmu B mmm.@
BINDING ENERGY, el
O | S Y B _

L

.

ol



MNCE >~E

\_

1

j

I

BINDING ENERGY, el

[ I

] ] ] | | | ] ] | | | I | | | I [
42,0 3418 540.0 9539.0 5380 5328 536.0 535.0 5340 53%.9 332,48

il at T il



N E >~-E

] L™

] ]
7 V. Yom 2.

3

I | | | | ! ] { | ! | ] ] | |
2.0 2940 293.0 2920 2910 2900 289, 298, 2870
BINDIMG ENERGY, el

T
28

6.8

P“_}s

283,48

-



NCE >~E

|

g

| I | | | !
360.0 3590 258 25

7.0

T T T T T T T T
396,08 335,80 354, 3%3.0 352,48
BINDING ENERGY, el

I

T T ]
31,8 350.0

(1)



—
=

MO E >~E
e R = L I = L "~ S T'= |

1| Cudo Vmde 3 T

| .|
1

[
I
——
——
.
P
LA

: - W il

1 1 T T T T T T T T T T T T T T—T7T
3430 942,0 941,86 940.0 939.0 938,80 937.8 9360 9350 9340 933.0
BINDING EMERGY, el
J ! ! ! | ¢ ! I i i ] S ] .: N _E )




—
=

NCE DAE
ML s N O OO D

! 3%;

sihuae

V. .*e.sb\\ 3

|
le.0 93,6 88,8  97.8

36.9

T T 1
9.0 94,0

BINDING EMERGY, el

|

9.0

_
92,9

Bl }5%,2.

_
91.9

30,0



—
=

N E >~E
Lt I O = T = TN S = B =]

| | ] | ] | ] ] | | i | | | ] ] |
i Co Nﬂw (..\Q..bx\w
| oL
i __ |
- Iy ,
i | it | E?A
w— ‘ - 4 1
: | T
| | | | | | | | { | | | | | | I | | | |
792,68  791.8 798.8 789.0 78B.8 787.0 786,00 785.8 784, 7B3.0  782.8

BINDING ENERGY, el

b



R g bt




__Ion Gun:QOFF X-ray:OFF Mg

Technique:ESCA

0.6mPa

2 Included Regions 1 2 3

File:
.. Comment:

" Input Lens:

{

Atomic Concentration
1 Peak Measurement Use Height Area

4

5

Atomic Concentration Table

viton3u_ 3

viton 1111 sample unexposed area

Large Area Omni Focus

Element|Concentration(%) |Sens. Factor

Fls|
Ols|
Cls|
Si2p|
K2p|

19.57

23.85
42.68
13.54

0.37

Omit
All

1.000
0.711
0.296
0.339
1.466

7/1/91 17:28

Element Name

Exit
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. GuUn:OFF X-ray:OFF Mg

Technique:ESCA

7.6mPa

- mment:

ijut Lens:

("

53able

|

U
1

!

1 Peak Measurement Use
Included Regions 1 2 3

Atomic Concentration

4 5 6 7

Height Area

Atomic Concentration Table

viton3x 3

viton 1111 sample exposed area

Large Area Omni Focus

Element |Concentration(%) |Sens. Factor

Fls|
Ols|
Cls|
Cazp|
Cu2p3|
Mg2s|
Mo3d|

28.21
34.43
21.47
2.86
0.60
8.52
3.90

AC to AC
summary

omit

.000
.711
.296
.833
.547
.252
3.321

O W = O o

7/1/91 11:00

Element Name

Exit
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Atomic Concentration
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Atomic Concentration

1 Peak Measurement Use Height Area Element Name
2 Included Regions 1 2 3 4 5
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Atomic Concentration Table

rile: rtv5llr 3
.oomment: RTV 511 Reference sample
‘put Lens: Large Area Omni Focus =

Element |Concentration(%) |Sens. Factor

Fls| 5.39 l 1.000
- ols| 23.01 | 0.711
Cls| 58.36 | 0.296
- Cl2p| 0.26 | 0.891
Si2p| 12.97 | 0.339
- AC AC to AC omit Exit

Table Summary All



b

—
L

HCE >~~E

RTUS11 Reference Sample rtvailr_i

] 0 AES

i Fis

I FAES

i 0 1s

i C s

. 81 Peaks

” iJc5;=aifz;t£:n11L;=f

| | | | | | | | 1 I | | ] ! I | ]
ipAR,0 908,8 8@@.@ 700,06 AGG.0 5060 4PB.6  JPA.B  2008.0  106.0
BINDING EHERGY, el
j ] Lo J ) N 3 [ ) | ] i)

o
"

8.0

o




{0 [N NN N N N [N NN N N A N SH [ S S S N—

g Lls RTUS11 Reference Sample rivalir.2

.

y

Wb “

ne ]

Em i

74 )

3 - | Si 2p

7 ] 81 25

D Cl 2p
” tii!ikﬁk.r..{i .

g — T T T T T T T T T I_:}_atﬁmﬂjnw*jhrjj
300,86  270,0 248,8 210,80 1308 {508 {20, 98,86  6R.@ 300 0.0

BINDING EHERGY, el

~—
—
—




NCE >~E
— R L = Ol oy S 00 O e

=

,

_ .,}__‘ | ,_‘\__

|
682,80  684.0

| | | | | | | | | ] | | | | | |
634,80  693.8 692,86 691.8 690,80 689.0 6B8.8 687.8  6B86.0
BINDING EHERGY, el

I S T S T TR (11 N 1 RN B



—
Lo}

NC E >~-E
R L3 B U O~ 00 WD

555\5%%3%2 K

240,18

muwi@ mum ] muu ] mm 0 mum 0 mu& i

BINDING ENERGY, el

|
3330

_
932,08

I
231,10

b
!

230.0

[ YT



—
=

N E >—~E
L B e Y I = - N 5o

| et B P

RTvsi N%ea&m

AMDS\AL €_
R T R N R B N | _ _
i ]
4 Cls -
-ét??{gfe%fg}é_ B — T T fﬂa-
293,86 292,86 291, 298,88 289,80 288,86 287,80 286,80 285,80 284,80  283.P

BINDING ENERGY, el

)



L
=2

N E >~E
L e R L T - o TN R~ — R

RTY 31( %ﬂ.@d&«&
hmmreewﬂAr.

| | ] ] l ] ] ] ] | ] | ] ] I ]

e —

—

g ——
I

! | | I | | | | I I | | I ] [ |
208,08 207,08 206.0 200.0 204.0 203,68  202,8 201,86  200.8  199.D
- BINDING ENERGY, eV



Q.

—
=

N E >~E
R 3 = Ol O ~d 00 WO

Qivs i N@bi\)sm MD‘:L—L,ﬁ

1_

;.z?s%w

110.0

T
169,08

I
188.8

|
167.9

TP A AL A e
| | 1 |

| | | | |
186,08 105.0 104.0
BINDING EMERGY, eV

i
183.8

u@m !

_@_ b

ng ]



